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Figure 1. Photon counts from the east (blue) and west (red) beams of the Weber lidar in
75-m range bins with a 1-min integration obtained on 2 July (under sunlit conditions)
during the first sequence of the MaCWAVE/MIDAS rocket campaign at the Andoya
Rocket Range and the ALOMAR observatory at Andennes, Norway. Also shown with
solid and dashed lines are the signal-to-noise ratio (SNR) for the ALWIN VHF radar and
the backscatter ratio (BR) indicating the presence of noctilucent clouds (NLC). Note that
strong NLC and atomic sodium do not co-exist, that visible NLC occur at the lower edge
of radar SNR, and that large sodium densities occur only above altitudes exhibiting
strong radar backscatter.
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Figure 2. Hourly temperature profiles and uncertainties based on photon statistics in the
east (blue) and west (red) beams of the Weber lidar for six times during the first
MaCWAVE/MIDAS salvo during July 2002. Despite a thin and depleted sodium layer
and full sunlit conditions, temperature estimates were possible in the presence of extreme
gradients in the lower thermosphere. Data at lower altitudes are from the corresponding
MET rocket falling sphere soundings and illustrate the extreme differences in altitude
resolution of the two techniques near the mesopause.
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Figure 3. Temperature profiles obtained with the Weber lidar in the east (blue) and west
(red) beams with 500-m and 1-hr resolution and with the CONE ionization gauge aboard
the MIDAS sounding rocket during the first MaCWAVE/MIDAS summer salvo.
Differences between the profiles are attributed to measurements at different locations in a
very dynamically active mesopause gravity wave field. Spacing between the lidar beams
(at 20° zenith angles) was ~60 km and the CONE measurement was ~30 km north of the
west beam of the lidar. Steep gradients range from ~50 K/km for CONE to ~100 K/km or
greater for the Weber lidar.
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Figure 4. As in Figure 2, but for zonal winds representing an average of the east and west
beams of the Weber lidar. Despite a thin and depleted sodium layer and full sunlit
conditions, wind estimates were still possible and found to yield much better resolution
than either the meteor radar (“x”s) or falling spheres at lower altitudes.
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Figure 5. Temperature (top), zonal wind (middle), and sodium density (bottom) cross
sections obtained during the long measurement sequence performed in support of the
winter MaCWAVE rocket sequence in January 2003. The data have yet to be fully
analyzed, but indicate a very large semi-diurnal tidal structure with enhancement either
due to nonmigrating tidal components or superposed large-amplitude gravity waves. Peak
winds are ~ 100 m/s and peak temperature perturbations are ~ 30 to 40 K. Note that the
altitude extent and sodium densities are much greater than under summer conditions,
yielding more extended and more accurate wind and temperature estimates.




